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ABSTRACT: The notch sensitivity cf titanium under alternating stresses 
has been stated by different authors in the sane Soviet pub- 
lication ("Metallovedeniye”. Sudpromgiz, 1957, PP 175-194 and 
196-205, respectively) to be either lower or higher than that 
ef high tensile alloy steel, ttempting to resolve the con- 
tradiction, the effect of the surface condition 9D fatigue 
strength has been studied on sintered titaniun sheet samples 
of lomm thickness, obtained vy hot rolling, loaded in an 
Papas electromagnetic cantilever bending resonance machine at mains 
oe frequency » Chemically pickled spacinens , volisned specimens 
and specimens pickled after polishing, yore compared. je ta- 
llographic studies have shown twinning to be fre main disin- 
tegration mechanism under ayclic loads. At hich overloads 
tha twin boundaries may constitute sources of failure, whilst 
in steel, micro-cracks in slip bands seen in an optical 
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microscope do not develop and failure occurs largely along 

the grain poundaries. The surface condition has a large 

effect on the fatigue strength ct titanium, The strength 
based on 100 000 OVO syctes is uO% higmer 3n polished speci- 
mens than in untreated specimens (43 kefmm comparcd with 
30), The effect of micro-stress raisers is therefore much 
higher thar in steel. Pickling causes a large scatter of 
results. A zeneral discussion is included on noteh sensi- 

tivity in ~elation tc twinning and slipping processes 

aa characteristic of different metals and epystal structures. 
Maere are 7 figures and 9 references, 4 of which are Soviet, 
5 English. 
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“exparin nvestigation of Certain Assunptions of the 
Structural Theory of Creep (Exsperimental'noye issledovaniye 

nekotoryxh polozheniy strukturnoy teorii polzuchesti 


PERTODICAL: Metallovedeniye 4 Obrabotka Metallov, 1953, ir 6, 
PP 


ABSTRACT: According, to the structural theory of creep proposed by 
T. A. Oding (Ref.5), on increase, decrease OP constant speed 
of creep is determined by the density of dislocations, A 
change of the density of dislocations gnould show itself in 
a change of the physical and mechanical properties of the 
the electric resistance and the micro- 
poth these characteristics depend on the 

fy this assumption, the authors 
the change in the electric 


hardness, since 
crystal structure. To veri 


carried out experiments, measuring 
pesistance and the micro-hardness during the process of 


creep tests of some high temperature materials. The DC 
electric resistance was measured, using & special rig, so as 
to ensure constancy of the contact are és and to exclude 
the possibie influence of thermo currents. Tae electric 
resistance Was determined on cylindrical specimens of 8 mm 
4 dia, 200 ma length, and also on flat specimens of 4.5 x 
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Experinental Investigation of certain Assumptions of the structural 
@aeory of creep. 


9,5 mn, 200 ma Long. The experimental error was O. of an 
the variation in the results of measurements an the fog ysd- 
ual sections did not exceed O.1 to 0.5%. The graph 2 ate. d. 
shows the ereep curve for the 3 eel BI-452 dur ing tensile 
tests with 3 stress of <2 ye /mme at goo. The same ia 
shows the electric re epistance neasured after 100, 2 
1180 aad 1aAsG hours. During the first test hours th > creep 
ae proceeded with an attenuated speed whereby &2 Tecnonae in 
ee the electric conductivity was observed. However , during 
ioe accelerated. creep tne electric conductivity decreased, 
decrease if the electric conductivity also accurred tor 
the gocelerated stage of creeP of the same ateel tes ted with 
3 stress of 18 kg/manc. These ape are fully in agree enent 


of creep. An jnerease eoree) of the creep speed and 4 
decrease (increase) of the electric registance apparently 
indicates that the third stage of creep is Linked with an 
increase in the densi by of dislocations and she attenuating 
stage of creep is Linked with 2 decrease with time of the 
dislocation density. As snown 4n graphs Tiss .4 and 9, 3 
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oh jnerease in the micro-hardness was observed during the accel- 
i erated stage of creep; these graphs snclude the results of 
micro-hardness measurements in the intermediate stages of tat 
accelerated creep as well as the micro~hardness after fai- 
lure. An ex essively high ancrease in the micro-nardness is 
linked in the first instance with an increase in the aensity 
of dislocations and this is satisfactorily explained py the 
structural ereep theory. Phe following cone lusions are 
arrived at: (1) on the pasis of the atrucsural creep theory 
certain relations governing the change of the electric con~ 
ductivity and the nicro-hardness of high temperature steels 
during various stages of creep tests are descrived and. 
experimentally confirmed. (2) The obtained experinental 
data indicate the correctness of the original theoretical 
assumptions and permits the conclusion that tne propose 
methods of investigation of the processes characterising 
creep are promising from the point of view of further 
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development of the structural theory a) 
6 figures and 5 references, of which 2 are Soviet and 3 
English. 
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“AUTHOR! Ivanova, V-S+..—-- 
The Fatigue Failure Diagraa of Metals (Diagrammna ustalost- 


nogo rpazrusheniy® metallov) 


auk, SSSR, 1958, Vole 11) 
: 


cesses the fatigue curves 
ady in the past century, 


+ this curve does not comprehend the whole com- 


plication of the processes; which cause the failure of the 
metal. The fatigue processes of a metal can be estimated 
py far more completely from the diagram of the fatigue 
failure. The first test of the theoretical constuction of 
such a metal was performed T.A. Oding (Ref 1); he sug- 
gested a& diagram, which consists of 3 main lines: Con- 
golidation line, damage line, and fatigue line. But 
Oding's diagram does not consider the factor of struc- 
ture. First here 4 rules are shortly given governing 
the fatigue process, which were discovered in recent 
years. Referring to these experimental data the folFow- 
cara 1/3 ing 3 periods of fatigue can be distin 
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the so called incubation period, is characterized 
igible in an 


e of gliding strips, which are vi 
optical microscope. In this state of fatigue the main pro- 
cesses take place at the grain poundaries. On that occa- 
gion a plastic deformation accrues by 4 shifting of the 
grains at their boundaries anc. by their mutual rotation. 
The 2nd period, the so called period of loosening, is 
connected with the occurring und with the development 
of gubmicroscopical cracks in the sliding strips. The 
gliding cracks develop inside cf single grains, but do not 
surpass the grain boundaries. In this period & vast nun- 
ber of vacant spaces are formed in the erystal lattice. 
At the development of the submicroscopical cracks to mi- 
cro-fissures the third fatigue period, the period of fai- 
jure, starts. In this period the stripspf loosening sur- 
= pass the grain boundaries. The diagram of the fatigue 
failure, which jllustrates these 3 periods, here is re- 
presented schematically, i-e- in the coordinates ten- 
sion VS- logarithm of the number N of the cycles. The 
Card 2/3 meaning of the various lines in the diagram is shown. The 
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of specific materials. Various phenomena Occurring under 
specified conditions are studied and reported on. fFor details, 
see Table of Contents. The articles are accomp~m’éi by 2 num- 
ber of references, both Soviet and non-Soviet. 
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Theory (Cont. ) s0v7/2836 
COVERAGE: The pook contains recent information on the vasic laws 
and mechanism of creep, relaxation and durability of metals. 

. Special attention has been given to the processes whish cause 

2 creep and relaxation and also to those which result in preak- 

down of metals« The authors approach the problem of heat re- 
sistance on the basis of the contemporary theory of imperfections 
in real crystals. They describe all processes from the point of 
view of the theory of displacement and vacant places in the 

o crystal space Jattices. Academician G.V. Kurdyumov ; and Professor 

oir II. Kornilov are mentioned as naving developed other investigative 

techniques in this field. Separate chapters of the book were 

written by: Che I by ITeA- Oding and v.N. Geminov; Ch. II by 

T.A- Oding; Ch- III py I-A. Oding and V.S. Ivanova; - Ch. IV 

py I.A- Oding and qG.A. Tulyakov; Ch. V and Ch. VI by V-S. 

Tvanova; Che VII, VIII, and IX by I- A, Oding and V.Ve 

Burdukskiy; Ch. X py V.N- Geminov. The authors thank Professor 

T.1. Kornilov and N.V.- Grnm-Grzhimaylo, Doctor of Chemical 

Seiences.e He also thanks Laboratory workersi LeKe Gordiyenko, 

YueP. Liberov:s zZ.G. Fridman, T.S. Mar 'yanovskaya ; and S.Ye. 
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AUTHOR: Ivanova, V- 8- go /20-127-1-22/65 
TITLE: ih ten Law in the Fatigue Failure of Motals (Novaya gakonomer~ 
heniya metallov) 


nost' ustalostnogo razrus 
PERIODICAL: Doklady Akademii nauk 988R, 1959s Yol 127, Nr 1s DP 86 - 89 
(USSR) 
ABSTRACT: The author assumes for the purpose of determining the rules g0v~ 
erning fatigue failure that the work of plastic deformation 
natant quantity 


used for the destruction of the sample is a 90 
in the case of any stresses of the symmetric cyole exceeding 
the fatigue limit. If by 5, the number of cycles ig denoted at 


which submicroscopic cracks begin to forn, the relation RCH - 


holds for the work 0 e of a 
given + 9, the average value of the ¥ 
plastic deformation per cycle. In an earlier paper the author 
showed that the curve o(¥, ) ig similar to the curve of Veler. 

d by coagula- 


failure is preconditione 
g of vacancies at the ends of the sub- 


f destruction in the cas 


Hy) = const 
ork of 


where R, denotes 
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scopic cracks begins, is a constant quantity. This new constant? 
is described as the constant of metal fntigue. Further, qe = 


Wy exp(ak) is found. Here N, denotes the number of cycles at 
which the fatigue curve goes over into its horizontal domain 


W 
(at d= 0,), and Ny 


- the number of cyciles which correspond to 
el the beginning of the formation of subminrogscopic cracks at ¢ = 
a O° With other words: The number Ne of the cycles at which the 
fatigue curve extends beyond the horizontal domain depends only 
on the criterion k of the durability of the metal. The depend. 


ence of Ne on k is expressed in the coordinates k - inh, by a 
straight line. The relation N= Ny expiak) agrees well with 


the data obtained by experiment. By using the fatigue constant 
of the metal it is possible to set up the new criterion of fa- 
tigue 6, = 6, + a. Using this criterion makes it possible 1) 


to simplify the fatigue test and 2) to determine the beginning 
of the damaging of the metal. There are 3 figures and 16 ref- 
Card 3/4 erences, 13 of which are Soviet. 
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PHASE I BOOK EXPLOITATION 
Akademiya nauk SSSR. Institut metallurgit imeni A.A, Baykova 


Ustalost' metallov; matertaly soveshchaniy® po ustalosti metellov 22-2) 
sentyabrys 1958 g. (Fatigue of Metals; Materials of the Conference on Fatigue 
of Metals, September 22-2h, 1958) Moscow, 1960. 157 Pp. 3,500 copies printed. 


Resp, Ed.: I.A. Oding, Corresponding Member, Academy of Sciences vsSR; Bd. of 
Publishing House: A.N. Chernov; Tech. Bd.: I.N. Dorokhina, 


+ his collection of articles is intended for mechanical engineers y 
metallurgists, and sejentific research workers. 


evussions relating to fatigue feiiure of 

and methods for testing endurance. Included 
are a critical review of existing theories on metal fatigue, some date on 
physical regularity patterns, and features of steel failure caused by fatigue. 
Possibilities for applying 4 new criterion to the notch sensitivity of metals 
and high-strength steels are Anvestigated. The mechanism of failure due to 


COVERAGE: The collection contains dis 
metals, fatigue in finished parts, 
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Fatigue of Metals (Cont. ) 


corrosion fatigue of metals is discussed along with pertinent experinentol 


data, Also presented are the results of testing the fatigue strength of such 


metal parts as large-size plates and various parts of machines used jn the 


petroleum dndustry. Problems involved in testing me 
examined, No personalities are mentioned. Each article 43 accompanied by 


pibliographic references, most of which are Soviet. 
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AUTHOR: Ivanova, V.S. -(Moscow) PD 
TITLE: Interpretation of Fatigue of Metals in Terms of Bnergy 


and Structure \ ~ 
PERIODICAL: Izvestiya Akademii. nauk SHSR,0tdeleniye tohthnicheskilkh 
nauk, Metallurgiya 1 toplivo, 1960,Nr 1, PP 93-100( USSR) 


ABSTRACT: It has been previously shown by the praesent author 
(Ref 1) that the process pf fatigue (under the conditions 

of a symmetric adinw’cycle) should be regarded as 
comprising three stages: I - ineubation period; 
II = period in which the sub-microscopic cracks develop a 
to microscopic size; Iii - period during which | | 
microscopic cracks become macroscopic fissures, The | 
demarcation lines between these three stages on a fatigue 
diagram are shown in Fig 1, where the line ABC is the 
fracture curve, line A'B'C' corresponds to the agtart of 
the formation of sub-microscopic cracks, and line A‘G 
indicates the start of the formation of micro-cracks o 

Card Consequently, the following new criteria of the fatigue 

1/ failure have been established; (1) critical number of 
reversals (N,) - the number of reversals at which ‘4 
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j e lattice defects (sub-microscople cracks) 
a ee in the specimen under the eae eed, 
(2) critical fatigue stress (o,) - the stress au er ee 
fracture occurs after Nx reversals; (3) cyclic co hate 
of fracture (a), the numerical value of which is er fe 
the difference between the eritical fatigue pores? ee 
limiting stress, expressed in ee asin cece r 
oDo a = a 4 ” i 3 a : 
ee: ig} ~ the Tanber of reversals at which rilaeaiahe 
will occur in the metal subjected to the Peau ne Tess, 
required to cause the fatigue failure; (5) eyes 
elasticity limit (0%) ~ the maximan stress yaechs soa . 
irrespective of the pemte of Sina. not pro o 
sible changes in the crystal ia ; 

(ey unairance coefficient of the metal (k), chetacters 
the extent to which the life of the specimen changes W an 
the cyclic stress is varied by a unit stress; it oo 
to the tangent of the angle of slope of the go vers 

ore ln N curve. It can be inferred from the fatigue ~~ 

2/9 diagram that the total specific work of fracture, Rtotal» | | 
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nit volume of the fractured material) consists of: 
Cy ages work of elastic deformation, A, eeatiat ae 
produce the distortion of the crystal lattice during 
incubation period; (2) specific work of ee Pee 4 
deformation, R, done during the If-nd and IT ann g 2 
to destroy the interatomic bonds in the critica a a 
distorted lattice. If it is assumed that, under : @ 4 I 
conditions of cyclic loading, both Rtotal and 
R are constant and independent of the amplitude of the 
applied stress, then BtotalN = const = GC, and 


Ag(2Nj) = const = CL (1) 
Ry (2(N ~ Ny)}] = const = G2 (2) 


3 eformation at a 
wheres A = mean specific work of elastic ae 

pisee amplitude of the stress in a half-cycle; R - mean 
specific work of the plastic deformation at a fobs é 
amplitude of the stress in a half-cyeles Nj, - number o 


ry 4 n / 
Card reversals, corresponding to the a _ ene eee 
3/9 period (line A’B'C’, Fig 1); N - total numbe 
antniretneeeti Beer it FS 8 pe eng rhe 
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esals to fracture (line ABC), Solution of Eq (2), 
Outained previously by the present author (Ref 3), made it 
possible to combine the criteria, listed above, in the 
following expressions 

ak. 
Nw = Nye ry 
Hi k versus InN relationship (see Fig 2) is 
Poreeseated by a straight line; the point at which it~ 
intersects the axis of abscissae gives Ny, while a is 
given by tg Po The validity of this che soir nts 
confirmed by the results of analysis of about as 
curves, determined on specimens of various shapes an ‘i 
wrought and cast iron and carbon and alloy steels; a e 
samo time, it was possible to establish that dn ihe C84 
of these matertals a = 3 kg/mm and Ny * 20,10 
reversals. The object of the present investigation bee to 
establish, by analytical means, 4 dependence of a an ‘ 
Nk on certain physical constants of the metals; oa 
a relationship can be established, the duration of the ~ 
usd fatigue tests could be considerably reduced. One of the 
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possible ways of approaching this problem was to correlate 
the energy expended on elastic deformation of the crystal. 
lattice and destruction of the interatomic bonds during 
cyclic loading with that required to produce the same 
effect by other means, e.g. by heating, Thea energy, 
required to convert the metal from solid to liquid state, 
is expended on: (1) distortion of the crystal lattice 
during heating from absolute zero to the melting point, 
this energy (9) being given by Q = Gpls, where Cp - 

d Rs - its melting 
point (°K); (2) energy, expended on the destruction of 
the interatomic bonds (process of melting) and equal to 
the latent heat of fusion, Una). Although the 
mechanisms of melting and mechanical fracture are different, 
it can be postulated that they are equivalent in terms of 
energy, in which case Eqs (1) and (2) becomes 


Ag(2Ny) = CpTy (3) 
Rg (Z(N --Ny)} = Lan 


mean bo a heat of the metal, an 
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a Having determined Ay 
a eC and R ti} . ee eG 
p the sought formulae “in the Sm oe author arrived at 


= : J 
Ny, ad (7) 
Lyn G 
a = 8B ne LE 
Cpt. E (11) 


where: B - elastic modulus; A — mechan 
ee ¥ aq peetEae gravity of thsceuas 
= Gy - Tet 3 ~ Shear modulus, With the exception of 
ie the physical constants, appearing in Eqs (9) and 
. are known, Since, however, it has been estab ished 
at in the case of iron and its alloys Nr = 20 30k 
ich Since all other constants in Eq (7) are Inown the 
ave ot B could be calculated from this equation, and 
: ound equal 8.5 kg/mme, Thus, if it 4s assumed that 
Card ze pie first approximation, @ is constant for all metals 
6/9 °F Nk and a can be easily calculated for any given 7 
metal, The results of such calculations, carried out for 
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Interpretation of Fatigue of Metals in Terms of Energy and Structure 
18 metals, are given in Table 1, showing: name of the 
metal; Ln, cal/g - latent heat of fusion; Cp, cal/g 
degree; ts, °C ~ melting point; 4G, kg/omes, B, kg/mm; 
4, e/om3; “Lyn G/CpTsB; a, ke/mm2; Ny.10™, 
It will be seen that a varied very little from metal to 
metal, its maximum and minimum values being 3.5 and 
3.0 kg/mm2, respectively, As was to be expected, the 
magnitude of Ny varied within wide limits, namely between 
1,.10+ and 56.104 reversals. To check the validity of the 
derived formula, the author, using various fatigue curves 
obtained by other workers, determined the critical stress, 
Ok, corresponding to Ny reversals, a3 quoted in Table 1. 
The difference between ox and the endurance limit 
(expressed in terms of the tangential stresses) gave the 
Magnitude of a. The results, obtained in this manner 
for iron, aluminium, titanium, and magnesium alloys, are 
given in Table 2, under the following headings: number 
of the alloy (Nrs 1-18, jromand its alloys, Nrs 19-30 
aluminium’slloys, Nrs 31-36 titanium”and its alloys, 
Nrs 39-43 magnesium“alloys); grade and chemical v4 
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ale Interpretation of Fatigue of Metals in Terms of Energy and Structure 

Le composition; Ny.1l0-+; o,, ke/mm2; oy, kg/mm?; 

a experimental value of a! = (Vy - Ty), kge/mm?; calculated 

a a, kg/mm2; fatigue testing conditions; source. The 
calculated and experimental values of a are in good 
agreement, in spite of the fact that the former were 
determined for pure metals, the latter for alloys. This 
is explained by the fact that a is determined by the 
ratio Ln» G/CpTsB which is only slightly affected by 
changes in the chemical composition. Ne is more 
sensitive to the changes in the composition of the alloy 
and (since the values of Ny, determined for pure metals, 
were used for calculating a for various alloys) this 
probably accounts for the rather large discrepancy between 
a' and a of alloys Nrs 36, 44, and 45. In all other 
cases, the values of a' and a were close enough to 
conclude that the values of a and Ny, given in Table 1, 

Card can be used to determine the endurance limit (by the 

8/9 method described by the present author in Ref 3) not only / 
for pure metals but also for their alloys, as long as the b 
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AUTHOR: Ivanova, V.5.; Candidate of Technical Sciences 
TITLE: Mechanism of Plastic Harouwakion™in the Case of Cyclic 
Loading ~)0 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
1960, No 4, pp 30, 35-37 + 1 plate (USSR) 


ABSTRACT: The process of plastic deformation as 4 result of cyclic 
stresses has much in common with plastic deformations : 
caused by static loads,in spite of the fact that in the Fa 
first case no changes in shape can be observed on & eas 
macroscopic scale. For static loadsthere are about 
eleven possible types of plastic deformation which, | 
according to I. A. Oding (Ref 1), can be sub-divided | 

| 
| 


into the following three groups: slip processes caused 
by the movement of dislocations, diffusion processes 
activated by heating, peripheral processes connected 
with displacements of grains or blocks along their 
boundaries. Each of these groups of processes is 
Card 1/2 discussed. Microstructure investizations indicate thats... 
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metals can Consist of gl 
processes, 
There are 7 figures and 1] ref 
Soviet, 1 French and 3 English. 
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AUTHORS: Ivanova, V¥.5., Oding, T.A., and Fridman, 2.G. (Moscow) 
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TITLE : Certain Relations Governing Long-Life Strength 
PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1960, No.5, pp. 33-37 
TEXT: In earlier work of the authors and their team 
(Refs 1-5) a new criterion of high temperature strength was estab- : 
lished, namely, the "plasticity resource” Ey, determined as the ; oe: 


time to failure tj for a given constant stress oj and an y 
average creep speed Vj] _ 


Assuming that for a given component during service life tgy, total 
deformation etot is permissible and the plasticity resource is 


Ep, the remaining reserve plasticity resource will be 

ke = (3) 
By carrying out the strength calculations on the basis of the 
Card 1/4 
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Certain Relations Governing Long-Life Strength 


plasticity resource, the plastic properties of the metal can be 
better utilised and, consequently, higher creep speeds and higher 
rated stresses are permissible, However, calculations of the 
strength reserve on the basis of ey are difficult in cases in 
which the metal under consideration has a low plasticity resource. 
In this case the variance in experimental data makes accurate 
calculation difficult and prone to dangerous errors. In this paper 
another criterion is proposed for establishing the reserve strength x 
of machine parts operating at elevated temperatures, The basic { 
idea consists in selecting as the strength criterion the work 
required for failure C, assuming that it is a constant value and 
does not depend on the magnitude of the applied stress. Depending 
on the magnitude of stress and the duration of stress application, 
various degrees of damage may occur; if the same work C' is 
spent, the same degree of damage will be achieved for a given metal 
with various stresses and service durations. Then, the reserve 
strength until failure C will equal 


ites, ee 
c Cc! 
Card 2/4 
ras a aS Ora A ETE || ROO 
asm » aera a a 


JERE SHH 
fe dists Pisa bailtabiy 


ck aa Pg] 
APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619230004-6" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619230004-6 


: Put Pye | tit H 4 
ERREES SP [ECORV 5PM NEED BERS TED ESE PYRE EU BH SPE TUCE HUE A PSE POET ULE SY TS ERIM SEP | FEY REE FAYE] EY YY ATLA AP WO 


86060 


5/180/60/000/005/001/033 


oe ; E073/E135 
Certain Relations Governing Long-Life Strength 


If the work of a single dislocation is ex ressed by r es 
oO will produce eB dislocations in the ear vd The ie 
number of avalanches required for the metal to fail will be 
ste C 

kr exp(Bo) a 
At present no data are available which would permit establishing 
accurately the work until failure ¢ during creep, However. it 
is shown in the paper that, assuming that the work until failure 
isa constant value, the line of equal damage of a given alloy 
is equidistant to the line of failure, Experimental results 
reproduced in the graph, Fig.3, for several steels and some other, , 
alloys indicate that in all cases the lines of proneness to Vv 
damage are parallel to the lines of failure, Thereby, as the v 
proneness to damage the authors assume that point on the creep 
curve which corresponds to the beginning of the third section 1% 
the section of the curve with increasing creep speed, The - 
theoretically established fact that all the lines of proneness 
to damage are parallel to the failure lines have been confirmed 
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3 proposed of 
determining the coefficient of reserve working ability of the 


metal Ke, which can be expressed ag the reserve service life 
for a given stress and can also provide g possibility of 
Calculating the strength reserve from the reserve of service life. 
Structures in Which the metal has an equal proneness to d 
will possess @qual strength reserve values, The dis 


; on the intensity 


Of accumulation of damage, The proneness to damage of the metal 


can be expressed as the ratio of the Past service time at a 
Given stress to its Service life until failure at the Same stress. 
The here proposed method is more justified than the current 
method of Calculating the coefficient of strength reserve, which 
1S based on a constant stress reserve for any Biven service life , 
There are 3 figures and 9 references: 8 Soviet and 1 Wnelish, 
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AUTHOR: Ivanova, V. S- 
oo TITLE: Accelerated Method for the Determination of the Fatigue Limit 


ae From the Critical Fatigue Stresses 
PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, Wo. 5, pp- 593-598 


TEXT: At cyclic tensile loads the test material passes 3 phases up to 

the fracture. Elastic deformations in the crystal lattice develop during 

the initial phase, submicroscopic cracks during the second phase (begin- 
ning of the fracture, fatigue period II - period of loosening) and only 
during the third phase the fracture itself (fatigue period III). These 
periods can be illustrated in a generalized fatigue diagram (Fig. 1). , bo 
New fatigue criteria are calculated in the case in question on the | wae 
basis of this diagram. These criteria are connected with the physical at Ge 
constants of the metal in the following two equations: 


L 
melt G 
w= T%- Hy 7 Pot CE 
ps 


(1) (a = cyclic fracture constant, 
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Stresses 


v, =» critical stress, % = atress corresponding to the fatigue limit, 
Lielt = latent melting heat, CD mean specific heat of the netal, Ty = 
= absolute melting temperature, G = modulus of rigidity, E =» modulus of 

elasticity, # = constant of the metals = 8.5 kg/mm” (Ref. 2)) and 

4 

N =C -T Eva —> (2) (N_ = critical number of cycles, A = mechan- 

c pS pe c 

ical heat-equivalent, y = specific weight). The values calculated for N, i 
and @ are given in Table 1 for 18 pure metals. A study of 70 experiment- 
ally obtained fatigue curves mentioned in publications showed that the i | 
calculated Ng and « values agree well with the experimental data. By | 
using the new fatigue criteria Ng and «, the duration of the fatigue test ei 
can be reduced to one hundredth compared with the usual method. Some v4 
test samples only must be brought to fracture at a lower number of | 
cycles than No and at a somewhat higher number of cycles then Ng, in | 
order to be able to record the dependence diagram ¢, 1nN and to inter- | 
polate the value ¢, (6, = critical fatigue stress). The applicability | 
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responding to the beginning of Shearing 
inning of metal damages. It ig parallel 
(Refs. 6, 7). If a metal is subjected to 
stress level and with a number 
type of overstregs is not dange 


cyclic overstress at a certain 
of cycles not exceeding the limit, this 
Tous. In this cage, subticroscopic cracks 
here have not sufficient time to for ns the determination 
ae of the fatigue diagran, taking account of the rules governing the fatigue 
process which were found 
similarity of destruction 
mitted an analytical relat 
and physical constants of 
tal investigations (Ref. 9 


critical fatigue stress, expressed in tangential g 


value for all metals, It ig 3 kg/mm? for ferrous metals, an 
re for nonferrous metals. Taking account 


the beginning of formation of submicro 
curve for destruction (Refs. 6, Ds 

of damage for the respective 

There are 3 figures and 12 re 
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AUTHOR: Tvanova, V.S. 
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TITLE: Localization of Plastic Deformation of the I-st and 


II-nd Type in Polycrystalline Metals 


PERIODICAL: Akademiya nauk SSSR. Institut metallurgil. 
Trudy, No.4, 1960. Motallurgiya, metallovedeniyo, 
fiziko-khimicheskiye metody 1ssledovaniya, pp- 158-169 


TEXT: Although the problem of non-uniformity of plastic 
deformation in polycrystalline metals has been extensively studied, 
few attempts have besn made to investigate this effect 
quantitatively. No method of measuring the degree of non- 
uniformity has been developed, and it is not yet possible to 
correlate quantitatively non-uniformity of plastic deformation in ie 
microvolumes of a metal with the process of plastic flow and 
strength of metals. For this reason the present investigation was 
undertaken, its object being to study localization of plastic 
deformation of the I-st and II-nd type. The localization of 
plastic deformation of the I-st type 18 defined as that which 
occurs during the initial stage of plastic deformation when all 
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E193/E185 
Localization of Plastic Deformation of the I-st and IIl-nd Type in 
Polycrystalline Metals 
the microvolumes of metal are not deformed Simultaneously, plastic X 


deformation Spreading across the metal in Jumps. Metal deforms 
plastically in this manner untal the degree of deformation in all 
microvolumes has reached a critical level. after whach Plastic 
deformation takes Place simultaneously in all microvolumes , 
although the degree of deformation attained ain the various micro- 
volumes is different. This effect ais defined as localization of 
plastic deformation of the Ii-nd type. The fact that the 
deformation of a metal within the yield ledge proceeds in jumps has 
been established by the present author (Kefs.9, 10), who studied 
this process on flat, polished Specimens of Armco .ron, extended 
at normal rates of strain (0.02 mm/sec). On reaching the yield 
point, the movement of the Chernov--Luders' lines was studied with 
the aid of a cine-camera, operaced at a Speed of 16 frames/sac. 
The results are reproduced in Fig-1, where the displacement of the 
deformation front (A 2%, mm) is plotted against number of frames 
for specimens in which deformation procecded (a) from one end only 
Card 2/18 
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and (b) from both ends. 


This effect 
16). The discontinuous 
I-st type having thus been eStablished, 


in this manner. This 
(Refs.9, 10) with the 
lengths (60 mm) of flat, 
marked at approximately 10 mm intervals 
was divided ainto-’six equal parts, 


the aid of a horizontal comparator. 
Fig.2, which, on the left, shows 
(e, 9%) diagram 
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It will be seen that the Luders' 
moved in jumps of 0.7 mm at a 8Deed which 
has been confirmed by other workers 
nature of the plastic deformation of the 


deformation in the microvolumes deformed 
has also been done 
aid of the following technique: 

polished Armco iron Specimens 


The specimens were then 
extended to produce: various residual strains, and the 
_ of the markers on ‘the test Piece’ after each test was measured with 
: The results are reproduced in 
a stress (u% kg/inm@)-strain 

of the material tested, and on the right, the 
distribution of~“plastic deformation in five specimens which have 
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the I-st and IT-nd Type in 


lines 
exceeded 11 mm/sec. 
{(Refs.12, 14, 15, 
the next problem was to 
by the present author: 
the gauge 
were 


» SO that each Gauge length 


displacement 


: 
anh 
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‘ been stressed to give the following mean residual strain: 
I- 0.1%; IT - 4.6%: TIF « 2.0%; IV - 2.5%; Vi. 3. 9%. 

« The unshaded and shaded areas relate to the elastacally and 
plastically strained parts of the gauge length, the figures by 
each microvolume of the Specimen giving the magnitude of residual 
Strain in that microvolume. The moment at which the stress was 
‘removed from each specimen is indicated by points I-V on the 

 Stress-strain diagram. The results reproduced in Fig.2 prove 
conclusively that the deformation of. metal within the yield ledge 
of the stress-strain curve is invariably of localized and 

‘discontinuous nature. A metal, stressed beyond the yield point, 
deforms in this fashion until all microvolumes of the specimen 
attain the critical degree of deformation whose magnitude depends 
“on the same factors which determine the length of the yield ledge, 
Toe. on the Srain size, previods heat treatment. rate of strain 
‘employed, etc: in Specimens to which the results shown in Fig.2 
relate, this critical degree of deformation amounted to 2.5%, 


_Card 4/18 


ea a SAS aSA ce eren ce oma |i ured See an PemLan| a 
RUCHITIOIE TT peinittinena TIER Tei EnaimerSe hare ng 
HUET SLLRHL RLU ed Rt BAW TR VETERE TT L 


CIA-RDP86-00513R000619230004-6" 


APPROVED FOR RELEASE: 08/10/2001 


awa PEE hs PREF Et 
qi ee ates ee a 


"APPROVED FOR RELEASE: 08/10/2001 


SEERA HR ited BILE ait 
Ton iberdhtdea test et 


g bit? 
Mcara ieee $d LESSEE © 


areas 1 es E 
weer ees re 


$/509/60/000/004/013/024 
EL93/E183 


Localization cf Plastic Deformation of the [-st and II-nd Type in 


Polycrystalline Metals 


The specific features of Plastic deformation discussed above are 
associated with the fact that in metals, characterized by a well- 
defined yield ledge, the initial Stage of plastic deformation 


whereas slip within the grains Plays a predominant Part only if all 
microvolumes have attained the critical degree of deformation, 

This view is Supported by the results obtained by the Present 
author (Refs.9, 10) who has found that microhardness of Armco iron 
stressed to attain the critical degree of deformation (2.5%) was 

hardly affected by this treatment, the average microhardness number a 
in the interior and at the Periphery of the §raius being, 
respectively, 102.8 and 100 before, and 


deformation. 


deformation was Operating. 


that hardness, measured at the periphery of the grains in 
Specimens deformed to the critical degree of deformation, increase 
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after ageing, being 120 and 152 after 1 and 5 hours ageing, 
respectively, the Corresponding figures for tha interior of the 


Prove again that relative movement of the grains is the dominant 
mode of plastic deformation in the initial Stages of this process, 
The interesting fact is that the localization of plastic 
deformation of the I-st type is a characteristic common for all 
metals, irrespective of whether or not the yield ledge is shown by 
the stress-strain diagram of a given metal. flowever, in the 
absence of the yield ledge, the critical degree of deformation is 
relatively low, amounting to about 0.2%, ixamples of localized 
deformation of the I-st type are given in Figs. 3 and 4, which 
Show the distribution of plastic deformation on specimens of 
Steels }} -17T (EYa-1T) ana Dy -454 (ET.454) respectively. 
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In this case, the Sauge length (50 mm in the f 
the latter Steel) was also divided into 
10 mm long and th 


Part is shown 
blocks in Fig.3 relate, 
attain the mean 
residual strain 


| 


ormer and 200 mm in 

equal parts Approximately 
ton (€, %) of each 

The unshaded and shaded 


to Specimens Stressed to 
reSidual strain of 0.16 and 0.21%. The mean 


in specimens of steel EI-454 (Fig.4) was 0.05%; 
it will be seen parts 2, 4, 5, 6, 
10, 12, 14, ana did not deform Plastically 
at all. The presence or absence of the vj 


each other. Srains has lower resistance 
to Shear, mation ig “SSociated with both 
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tension, and the d the markers was Periodically 
measured after removi iece from the testing machina, 
Fig.6 shows the di i i 


ation (€, %) across the 
Sauge length of a test piece of Steel EI-454. extended at room 
temperature. 


crizontal axis indicate the 
Segments of the gauge length, the Height of the 


and blocks |.% relating to 
mean residual Strain of 0.21%, 

4%, 3. 2864 and 4, 2% respectively, The ; 
eformation in & Specimen of the Same steel X 


"Way in Fig,?, ana it will 
mperatures the Loc 


‘ Regarding 
mation of the II-na t 
Can be expressed either by Fmax/fey, wher» Emax is the 
maximum local Fep is the mean residual strain 
of the whole s i ‘max = fmax/Emin. where 
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TITLE: On the Mechanism of Formation of Fatigue Cracks in 
Metals 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1961, No.3, pp.77-81 


TEXT: A. H. Cottrell and D. Hull (Ref.i1: Proc. Soc. A, 1957 
2, 42, No,.1229) interpreted the mechanism of extrusion and 
intrusion as being the result of the alternating effect of 
intersecting slip systems, whereby during the first half-cycle 
sources of dislocation act which are located in one of the slip 
systems, whilst in the other half-cycle the action is by sources of 
dislocation associated with the other slip system intersecting the 
first. On repeating the cycle, extrusion and intrusion occurs. 

In this paper microscopic and electron microscopic investigations 
are described which were carried out for the purpose of verifying 
the Cottrell-Hull hypothesis and also the conditions are analysed 
under which it is possible to detect the two mechanisms of 
formation of fatigue cracks. According to Cottrell and Hull, 
extrusion and intrusion should occur only in metals for which slip 
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in the grains during cyclic stresses can occur only along mutually 
intersecting planes. For verifying this assumption two differing 
metals were chosen: an austenitic steel 39-|T (BYa-1T) (which is 
prone to develop active mutually intersecting slip planes during 
cyclic loading) and carbon steel 10, for which the displacement of 
the grains is only along a single slip system (within the limits 

of one grain). Prior to the fatigue tests the steel] EYa-1T was 
water quenched from 1200°C and then stabilized at 650°C; the 

carbon steel 10 was annealed at 900°C. The fatigue tests were made 
on 1 x 10 mm specimens (polished and etched to reveal the structure) 
with symmetrical bending by means of an electromagnetic system. 

The structure was studied by means of a metallographic microscope 
and the electron microscope s 9M~3 (EM-3) (resolution 50 A) and 
Jem-5 Y¥ (resolution 10 A) using colloidal replicas with chromium 
shading. The microstructure of the steel EHYa-1T showed that for 
this steel displacement along active intersecting slip systems 
is characteristic. The intersecting angle of the slip planes is 
approximately 120°. For the steel 10 the slip is only along a 
single slip system. The electron microscopes enabled detailed 
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study of the structure of the Slip bands of these steels. In the 
steel EYa-1T the boundary of the slip bands is in the form of 
circular patterns similar to those described by P.J.E. Forsyth 
(Ref.6: The Basic Mechanism of Fatigue and its Dependence on the 
Initial State of a Material, International Conference of Fatigue 
of Metals 10th-i4th September, 1956. The Inst. of Mechanical 
Engineers, London). No extrusion phenomena could be detected for 
the steel 10. In this steel intensive loosening of the 
metal in the slip bands was observed on account of large bands of 
sub-microscopic cracks oriented along the slip bands, In a number 
of cases spherical sub-microscopic pores were observed at the 
boundaries of the deformed layer. The sub-microscopic cracks were 
partly extended chains of pores, Such a loosening of the metal 
subjected to deformation was not observed for the steel EYa-1T. 
fhe obtained data lead to the conclusion that extrusion is 
characteristic only for those metals in which the elip processes 
develop along active intersecting slip bands, which is a 
necessary but insufficient condition, A further necessary 
condition is that the stresses should alternate, In the case of 
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E073/E535 
active tension or in tests with repeated loading, extrusion and 
intrusion was not observed. This is illustrated by the example of 


the manganese-austenite steel Pr —— 
0.1-0.3% Cr, 0.08% P, 0.01% 8), which was subjected to fatigue - 
tests with repeated loading for a duration of l2o 000 cycles 


(the tests wore carried out by N. V. Baranova at NATI}. In this 
steel intersecting sliding systems 
phenomena were observed, 


the points of intersection of the acti 


~“13N) (G-13L) (1% C, 12% Mn, 


ve slip planes, Under such 
of fatigue cracks is 


g interaction of dis s 
intersecting Slip systems, Thus, 
to develop, 


are necessary, Only in this 
of Cottrell and 
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A number of authors express the view that the vacancies may play an 
important role in metal failuras during high tamperature operation, 
As rogards fatigue conditions, the role of vacancies wag investi- 
fated for the first time by Oding. However, the vacancy mechanism 
t: manifests itself only under certain conditions, Thus, at low 

a temperatures when the diffusion processes are braked, it cannot be 


same conclusion can be arrived at as regards low Plasticity metals. 
Apparently in these the process of annihilation of dislocations 
and the effect of Superposition of the force fields of 
dislocations during accumulation of dislocations at barriers should 
Play an important role in the formation of fatigue cracks, Thus, 


nature of the metal and on the test conditions, There are 
4 figures and 19 references: 9 Soviet-bloc and 10 non-Soviet-bloc, 


ASSOCIATION; Institut metallurgii AN sSssp (Institute of x 


Metallurgy AS USSR) [Abstractor’s Note: 
SUBMITTED: October 27, 1960 Condensed translation] 
Card 5/5 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619230004-6 
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Bernard] dotsentj USOV, A.M; IVANOVA, V.S. 


Rapid method for determining the fatiuge limit from ctttdcal fatigue 
stresses, Zav.lab. 27 noo1l1:1430~1435 '61. (MIRA 14:10) 


1, Fiiliai AN Rumynskay Narodnoy Fespubliki, Timishoara (for Stefan 
Nedasan, Horovif, Berrard). 2. TSentral'nyy nauchno~issledovatel'skiy 
institut Ministerstva putey soobshcheniya (for Usov). 3. Institut 
metallurgii imeni A.A.Baykova AN SSSR (for Ivanova), 
(Metals~-Fatigue) 


- “APPROVED FOR RELEASE: 08/10/2001 $CIA-RDP86-00513R000619230004-6" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP 
i 5 eR EELS AUG EGG 


AUTHOR: 
TITLE: 


PERTODICAL! 


TECT: 


86-00513R000619230004-6 


} 
ATE BY aE ti Hil ile ERS TH (Tig PAP ET V0 Tic et Ll 


ui BI SAE EER 
EE: ale (ealve 


ELE 


8/1.37/62/909/012/026/85 
AQ0G/A101 


Ivanova, Vv. S. 


The structure-energy theory of metal fatigue 

Referativnyy zhurnal, Metallurgiya, no. 12, 1962, 47 - 48, abstract 
etauh (In collection: "Tsiklich. prochnost' matallov", Mascow, 

AN SSSR, 1462, 11 - 23) 


‘he author proposes a structure-energy theory of fatigue, which 


takes into account both structural changes oocurring in the metal, and energy 
values required for the processes during different fatigue periods. The theory — 
is based on the concept of the independence of: the breakdown energy upon the 
method of supplying the energy; thus it was passible to compare the specific 
energy of breakdown with the latent heat of metal melting. A datalled deserip~ 
tion is given of the mechanism of accumulating elastic distortions of the crys~ 
tal lattice, and breakdown of the material during fatigue. It is shown that 
the specific energy consumed in the fatigue process from the moment of applying 
the load and until full failure, ig composed of two parts: 1) the specifie 
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_ AUTHORS; —_ Ivanova, V..S,, Gurevich, S. Ye, 


TITLE; The experimental verification of the accelerated method for 
determining the fatigue limit 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no, 12, 1962, 103, ‘abstract 
121634 (In collection; "Tsiklich. prochnost" metailov", Moscow, 
AN SSSR, 1962, 110 - 122) : 


TEXT: Results are presented from the experimental checking of the accel- 


erated determination of 6, (RZhMet, 1960, no. 1, 27635}. To use this method for 
finding “q» it is necessary to determine experimentally the stress Cep Which 


causes the specimen failure at a critical number of cycles, Nop The subsequent 
calculation was carried out, using formula Ow ® Sop 7 4,Where 1s the cyclic 
fatigue constant, equal to 6 kg,/mm2 for ferrous metals and 7 ke/ mn? for non- 
ferrous metals. The magnitude of Nor may be calculated either from the know 
physical constant of metal or be determined from one of the fatigue curves (e.g. 
obtained under bending condition). The number of specimens required for the 
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reilable determination of eritical Stress, “op? depends upon the scatter of ex- 


*. perimental data on the cyclic strength of the Given material, An analysis shows 
ee that in case of a Slight scatter of fatigue test data, the value ©, can be de- 
a termined, with sufficient accuracy for practical use (+1 kg/mm®), from data of: 
tests made with four or five specimens, If the scatter of experimental data is 
high, the number of specimens should be increased to 8 - 10, However, in this 
case the duration of tests is considerably reduced, since there is no need to 
carry out, the tests at low stress, close to 7,,, which is 50 - 70% of the total a 
fatigue test duration. ‘The accelerated method was checked on Cu, grade 3,5, anal 
15, 20, and 50 steel, 20XH(20KhN), 40XH (40KhN) steel, and B-95 (V-95) Al- 
alloy with the use of the following 2 methods: 1. Special tests were made with 
a limited number of specimens, at stresses causing the failure at a number of 
cycles, both below and above Nor; furthermore the interpolated “op Value was 
defined, from which the rated oY Value was determined, Subsequently, check- 
Specimens were tested to establish the correctness of the calculated Tye 
2. Oop was determined from the inclined section of the available Weller curve; 
the value obtained for Cop Was used to determine the rated Cy» which was then 
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ae compared with experimental data, It is shown that in all cases a, can be cal- 
coe culated with an accuracy sufficient for practical use from Sp» Aetermined from 
ie data of fatigue tests made with a limited number of specimens (5 - 8). There 
ae are 8 references, : 

ee L. Qordiyenko . 
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accelerated fatigue limit determination 


4 tel'nyye materialy, konstrukiaii i rasohit dataley mashih, | 
! noe 3, 1963, 33, abstract 50460237 (an ombleations Toik Lich. 
: prochnost' netallov. Mo, AN SSSR, 1962, 134 « 140) 


PERIODIC ALs Referavivnyy shurnal, Otdel'nyy vypusk. 48. Mashinosticol- i ed 


TEXT s . Tho possibility is analyzed of using the fatigue oriterion 
proposed by ¥. S. Ivanova for the fatigue limit detarmination under cone 
ditiona of fatigue tests with rotational bending anki wymaetrie bending ia 
one plane. It is shown that the critical nunber of ayalea N, can ba tle« 
termined experimentally by one of the fatigue curved, and thé fatigue 
limit oan be oonputed by the forauls 
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IVANOVA, V,$.—(Moskva) 
Investigating the role of grain boundaries on the development 
of the fatigue process, Izy, AN SSSR, Otd, tekh. nauk, Met, 
1 topl. no.6:90-97 N-D '62, (MIRA 1621) 


(Metala—Fatigue) (Dislocations in metals) 
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AUTHORS : Oding, I. Aes Ivanova, V. Sey Gordiyenko, L. Ke, and 
Stepanov, VY. New 


TITLE: An electromagnetic apparatus for fatigue tests on flat 
specimens bent in. alternate directions 


PeRIODICAL: Zavodskeya laboratoriya, v. 26, no. 9, 1962, 1126 ~ 1128 


THAT: This device described (Fig. 1) provides for the fatigue testing of 
flat specimens in vacuo (4079 mn Hg) or in various gases. The specimen 

is clamped in a holder (5) surrounded by the glass tube (4) and mounted 

on a brass head (1). Thus the space around the specimen is hermetically 
sealed by the sample holder, glass tube and observation window (17). The 
tube (9) serves for evacuation. Bending vibrations are excited in the 
specimen at its natural frequency. by the electromagnet (16) with the aid 
of the special plate (18). The device is reliable and gives very accurate 
results. There are 3 figures. 


ASSOCIATION: Institut metallurgii im. A. A. Baykova (Institute of 


Metallurgy imeni A. A. Baykov) 
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[Fatigue failure of metals] Ustalostnoe ragrushenie metallov. 
Moskva, Metallurgizdat, 1963. 272 p. (MIRA 16:12) 
(Metals—Fatigue) 
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ACCESSION NR: AT4014043 8/3073/63/000/000/0014/0022 
AUTHOR: Ivenova, V.' 8. . 


ae 


TITLE; Change in tha dislocation structure of metals under cyclic loads 
SOURCE: Prochnost' metallov pri peremenny*kh nagruzkakh; matorialy* tret'yeago 
soveshchaniya po ustalosti matallov, 1962 g. Moscow, Tzd-vo AN SSSR, 1963, 14-22 


TOPIC TAGS: fatigue, dislocation density, etching, chemical atching, iron alloy, 
‘steel alloy, reagent, austenite steel, austenitic steel, heat treatment, 
annealing, stress cyclic stress, grain, load, grain skidding 


; ABSTRACT: The study of the formation of fatigue cracks in metal shows that these 
cvacks develop where the critical density of dislocations {a attained. Changes 

‘| in dislocation structure during fatigue were studied by chemical atching of iron 
' containing 4% Si.and of certain brands of steel. A reagent consisting of a 50% 

. solution of Cr03 in water was used to reveal both tha annealed and fresh dis- 

/ locations. The reagents L-3 (100 cc methyl alcohol and 1 g FeCl3) and L-1 

(109 ce methyl alcohol, 2.5 cc HCL and 1 g FeC1l3) were used to reveal the fresh 
dislocations on iron and austenitic steels, respectively, The annealed disloca- 
_ tions were due to mechanical and thermal treatment of metal and the fresh dis- 
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* locations were due to plastic deformation when a cyclic load was applied, When 
high cyclic stresses (+ 31.4 kg/mm?) were applied, the etching pits of high 

density revealed that the dislocations were observed close to the grain boundaries 
and that these dislocations led to inter-grain destruction and crack formation, 
At lower cyclic loads (26 kg/mm) the dislocation accumulation was observed in 

' the areas of grain skidding, "Laboratory technicians I, D. Russavekaya and 

i 4 4=6N. S,. Sabitova participated in the work," Orig. art, has: 12 figures, 4 - 

mi: . formulas and 1 table. 
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Ivanova, Vere Semenova 


: 

Fatigue failure of metals (Ustalostnoye rezrasheniye metaliov) Moscow, Hetallur- 
gizdat, 1963. 272 p- illus., biblio. 3350 copies printed. Editor; L. KM. 
Shkol'nik; Publishing house editor: L. Yt. Gordon; Technical editor: V. Ve 
Miknaylova; Cover artist: P. Pe Perevalova. 


TOPIC TAGS: fatigue, fatigue failure, cyclic strength, fatigue limit, damage~ 

ebility curve, strength cf metals, critical stress, strain hardening, cyclic 

loading, scale factor, dislocation structure, static strength, brittle strength, 
ternal friction 


PURPCSE AND COVERAGE: This book is intended for scientific and also ongineering- 
technical personnel studying problems of fatigue and the design strength of 
machine parts; it may be useful also for students in metallurgical and machine- 
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building vazes. The results of experimental and theoretical studies of the 
nature of fatigue failure are generalized. Physical theories of fatigue, the 
micronechanism of fatigue failure, the change in structure and properties in 
fatigue, and the influence of various factors on the cyclic strength of metals 
are analyzed. Furthermore, experimental end analytical uethods of determining 
the fatigue Limit are outlined and new accelerated methods of dateraining the 
fatige limit by utilizing the energy criteria of fatigue and the method of 
plotting the curve of damageability from the fatigue curve are described. The 
author thanks I. A. Cding for help with the manuscript, and L. K. Gordiyenko 
for help with Chapter IV and L. M. Shkol'nik for editorial help. 


TABLE OF CONTENTS (abridged) : 
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| TITLES The nature of metal strengthening by thermomechanical treatment 
/SOURCE: AN SSSR. Izv. Metallurgiya i gornoye delo, no. 1, 1964, 95-107 
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‘ transformation i 
‘ABSTRACT: The strength of metal can be increased in two basic ways! 1) by Meee 


ito ita desired crystalline structure; 2) by producing the structure with a large 
‘number of dislocations distributed in a proper way through the material. The 


‘second method is more practical. It involves a complex interaction between plastic | 
deformation and temperature effects. An analytical study of this method is pre~- : 
in Figures 1 and 2 on the 


sented and the results obtained are shown graphically 

Mnclosures. The thermomechanical (Ti) vreatment involved in the process produces 

an intense deformation at high tempera‘ure followed by cooling (im the course of 
cooling the high temperature phase of the metal should undergo a polymorphic trans- | 
formation, and only the materials capable of such transformition oan be proovssed 
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by this method). Because the state of metal obtained in this manner is metastable, 
‘only the increase in the static strength of steel was observed, while several of. 
lite other properties at high temperature and after prolonged working remained 
‘unchanged. Its resistance to creep and stress relaxation were improved by the 
imechanical-thermal (KT) treatment. This’ process involved producing preliminary 
imetal deformation at temperatures below those necessary for the beginning of 
‘erystallization, and a subsequent rest 4t the same temperature (it did not involve 

' polymorphic transformations). The MI and TM products were found to differ in 
‘structure because the increase in dislocation densities is considerably -emaller due 
'to the low degree of metal deformation in the MT process. Orig. art. has: 2 figures 
and 11 formulas. 
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Fig. 2. Relation. between the ultimate 
strength and F for perfect crystals (1) 
and for annealed polycrystalline metals (2). 
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AVANOVA, Vera Semenovna; GORKDIYENKO, Lev Kimovich; ODING, I.A., 
otv. red. 


(New ways of increasing the strength of metals} Novye puti 
povysheniia prochnosti metallov, Moskva, Iad-vo "Nauka," 
1964. 116 p. (MIRA 17:6) 


1. Chlen-korrespondent AN SSSR (for Oding). 
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